Abstract. Large single crystals of an organic nonlinear optical (NLO) material, benzil, have been grown by employing an indigenously built Bridgman-Stockbarger crystal growth system. The dielectric constant 0:r k dielectric loss tangent (tan fi) and impedance (Z) of these crystals, monitored along the crystallographic a-axis, as a function of frequency in the 100kHz 10 MHz range, exhibit sharp resonance effects in the 100 300kHz region. These slrong resonance effects are attributed to the piezoelectric nature of the crystal. The origin of the appearance of the sharp peaks in the frequency variation of~ and tan 6 is in response to the elastic resonances induced via the externally applied electric field. The resonance peak positions shift towards lower frequencies with increase in temperature as a consequence of the decrease in the stiffness coefficient 1C~} of the crystal.
Introduction
Recent interest in the nonlinear optical (NLO) properties of organic crystals has motivated the quest for understanding the underlying basic polar properties that are responsible for the observed NLO responses. Studies on the frequency response of the dielectric constant of these solids give an insight into the rate of the polarization processes that occur in these systems and also help one to explore the possibility of characterizing these materials for resonance enhanced electro-optic properties (Bosshard et al !993). Benzil is a well known organic NLO crystal (Jerphagnon 1971) and crystallizes in the trigonal space group: P3j 21 (Brown and Sadanaga 1965), at room temperature. In this communication, we report the details with regard to the growth of benzil single crystals by Bridgman Stockbarger technique and the frequency dependence of their dielectric properties. The results are discussed in light of the piezoelectric nature of these crystals.
Experimental
Large single crystals of benzil (length: 35 mm, dia: 12 mm) were grown by employing an indigenously built Bridgman-Stockbarger (BS) crystal growth system, which was specially designed for growing single crystals of low-melting organic NLO materials (Shankar et al 1994) . The crystal growth system essentially consisted of a vertical two-zone furnace, an ampoule lowering mechanism based on planetary gear system and two proportional-type temperature controllers (+__ 0"5~'C accuracy). The temperature of the melting zone and the growth zone were maintained at 110°C and 70°C, respectively. Ampoules made of glass were used for the growth of these crystals and an ampoule lowering rate of ~ 1.3 mm/h was employed. The schematic of the BS system that was used to grow the crystals for the present study is shown in figure 1 . The purity of the starting material is a key prerequisite for growing good quality crystals by BS method. Commercially obtained benzil was purified by repeated recrystallization from acetone and by zone refining. The melting point of the starting material was confirmed by subjecting it to differential scanning calorimetric (DSC) studies.
The dielectric measurements on silver electroded, oriented rectangular crystal plates, of dimensions 7.3 × 6-15 × 0-75mm 3 were carried out, as a function of frequency
